801400805441 Kendinden Ayarlamali Kontrol Sistemleri [1-5]

1. Kontrol sistemlerinin tanitimi, Geri beslemeli kontrolorler, Matlab, Simulink surekli
zaman uygulamalari, transfer fonksiyonlari [1-5]
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Birbirini i¢sel olarak etkilemeyen dort tank birbirine seri olarak bagl birinci tank
cikis degiskeni birinci derece sistem cevabi veriyor. ikinci tank ¢ikis degiskeni ikinci
derece sistem cevabi veriyor. Ugiincl ve dordiincli derece sistem cevaplari sirasi
ile tank 3 ve 4 cikislarindan elde ediliyor.



Seri bagh birbirini i¢gsel olarak etkilemeyen dort tank
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Block Parameters: Transfer Fonl
Transfer Fen

The numerator coefficient can be a vector or matrix expression. The
denominator coefficient must be a vector. The output width equals the
number of rows in the numerator coefficient. You should specify the
coefficients in descending order of powers of 5.

Parameters

Numerator coefficients:

Denominator coefficients:

[0331]

Absolute tolerance:

|auto

State Name: (e.g., 'position’)

Block Parameters: PID Controller
PID Controller

Ly

This block implements continuous- and discrete-time PID control algorithms and includes advanced features such as ant
windup, external reset, and signal tracking. You can tune the PID gains automatically using the Tune..." button (require:

Simulink Control Design).
Zontroller: | PID
Time domain:

® Continuous-time
(O Discrete-time

Main  PID Advanced = Data Types
Confroller parameters

Source; internal

~ | Form: | Parallel

State Attributes

~| = Compensator formula

Proportional (P): | ke

Integral (I): | kc/taui

Derivative (D): [

8 1+N

Filter coefficient (N): | 100
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Initial conditions

Source: internal

Integrator: | 0

Fiter: [0

External reset: |none

L] 1gnore reset when linearizing

Enable zero-crossing detection



E Elock Pararmeters: Step
E Elock Pararmeters: Stepl

. Step tep
COutput a step. Output a step.
 Parameters  eara

SEEHE ETE Step time:

[o] @

Initial value: Initial value:

lo [o

Final value: Final wvalue:

lo [s

Sample time: Sample time:

[0.001 [0.001

G (e e e o e =] Interpret vector parameters as 1-D
e T T s e =1 Enable zero-crossing detection
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Tank ve sicaklik dlger seri bagh

Sicaklik, °c
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PID kontrolor: P+ 11—+ D—1
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tanksicaklikPID_kem 3¢ | + |

- klear all
- =1
%PI kontrol tamk ve sicaklik Slger seri bafla
- h{l,:}="g-"':
- hi{Z,:)="r-";
- h{3,:)="b:"';
- h{g4,:}="--"':
- hi{5,:)="k-";
- taui=Z:
- td=10;

- [lfor i=1:4

- z=[5,10,20,100]:

— kc=z({1l,1i)}:

%the wvariable ¥ in the 'sim'
= [t,x,¥]=8im('TankSicaklikOlcerPID',50) ;
- pPlot{t,v{:,1),h{i, :})}

- hold on

- —-end

= grid
- hold off

[Pa] TanksicakiikOicerPID

statement is taken from

_J_ %E;}——*—HMQ

Step PID Controller

1

Outl

ds+1

Gaini

|

Stepl

Transfer Fonl

numis)

Transfer Fon

den(s)

Cut2

Scope

temps

To Warkspace



Block Parameters: PID Controller
FID Controller

This block implements continuous- and discrete-time PID control algorithms and includes advanced features such as anti
windup, external reset, and signal tracking. ¥You can tune the PID gains automatically using the "Tune..." button (requires
Simulink Control Design).

ontroller: |PID '-'l Form: |Parallel

Time domain:

(® Continuous-time

() Discrete-time

Main PID Advanced Data Types State Attributes
Controller parameters

Source: |hternal vl B Compensator formula

Proportional (P): | ke “EI
Integral (I): | ke/taui |[]
Derivative (D): | ke*td |[]

Filter coefficient (N): | 1000 |[]

Initial conditions

Source: | internal

Integrator: | o

Filter: lo

External reset: | none

|| Ignore reset when linearizing

Enable zero-crossing detection




Tank ve Sicaklik Olger Seri Bagh
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Kc=5

TI=2 s (Kontrolériin integral zamani)
| TD=10 s (Kontrol&riin tirev zamani)
N=1000 (Turev ifadesi Ozerine filtreleme)

25

Zaman, s

Tank ve Sicaklik Olger Seri Bagli
T 1 T 1 T

Sapma degiskeni cinsinden sicaklik, °C

1 T
TI=2 s (Kontroloriin integral zamani)

TD=10 s (Kontrolorin tiirev zamani)

N=10 (Turev ifadesi Uizerine filtreleme katsayisi)




Tank ve Sicakhk Olger Seri Bagh
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Ke=5 TI=2 s (Kontroloriin integral zamani)
TD=10s (Kontrolorin tirev zamani)
N=0.1(Tarev ifadesine filtreleme sabiti)
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Sapma degiskeni cinsinden sicaklik, °c
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Surekli zamanda uygulamalar:

f =—12+ 15te™>t + 25¢78¢

Laplace fonksiyonlarinin tersini alarak stirekli zamanda fonksiyon elde edilmesi

15 N 25 12
(s+5)? (s+8) =

Y(s) =



Command Window

Mew to MATLABTY See resources for Getting Started.

MNew MATLAB Graphics System
PMATLAE 2074k introduces a new BMATLY
many new features. Some existing code

Learn more

Command Window

> Syms t =S

Fr T=-l2+lS*tiexp (-S"T) +25%exp (—-8%¢) ¢ Mew to MATLAB? See resources for Getting Started.
>>» F=laplace(f.t,.=s)

New MATLAB Graphics Systei
MATLAE R2014b introduces a new M.
many new features. Some existing o
Learn more

F =

15/(= + 5)™2 + Z5/(s + 8) — 1Z2/=

> simplify (F)

ans = > Byms =
»» ilaplace 15/ (3+5) "2+25/ (3+8)-12/3)

15/ (s + 5)~2 + 25/(=s + 8) — 12/=s
== prectcw (F) ans =

15 25 1z
________ + —_——_—— p— [

2 = + B = 25%exp (-8%C) + 1lS*t¥*exp(-5*t) - 12

(= + 5)

>> precty (simplify (F) ) > pIEtt},FI:EIIIS]-

15 25 iz exp(-8 £) 25 + € exp(-5 t) 15 - 12

(s + 5) fe > |
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Transfer fonksiyonlari >> pay=6;
=» payda=[& 42 T2]:

>> d=[1 4], == gya=tf (pav,payda)
>> b=[1 3]; o =
>> c=[6]; E

>> c=conv(conv(d,b),c)

Continuous—-time transfer function.

Cc=
6 42 72 T metsteve)
6(5) = o= »
6(s+4)(s+3) 6s2+42s+72 .
>> d=[1 5];
>> b=[1 6];
>>c=[17];

>> c=conv(conv(d,b),c)
C =

1 18 107 210



8(s + 3)

8(s + 3)

G(s) =

Gain=8

Zero=-3

(5+5)(s+6)(s+7) s3+18s2+ 107s + 210

Command Window

Mew to MATLAB? See resources for Getting Started.,

Mew MATLAE Graphics Syste
MATLAE R2014b introduces a new M
many new features. Some existing ¢

Kutuplar Gi¢ adet= -5, -6, -7

Command Window

Mew to MATLAET See resources for Getting Started.

New MATLAB Graphics Syster
MATLAE R2014b introduces a new M
many new features. Some existing cc
Learn more

»» sys=zpk([-31,[-5 -& -T7], &)

(3+5) (s+6) (=+7)

Continuous-time zero/pole/gain model.

fe >> |

Learn more

> pay=[8 24]:
>>» payda=[1l 18 107 210]:
> sys=tf (pav,payvda)

"3 + 18 72 + 107 5 + 210

Continuous—-time transfer function.

= Zero(sys)

ans =

-3

> pole (sys)

ans =

=T .0000

—6 .. 0000
—5 .. 0000
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>> pay=[8 24];

Pole-Zero M
>> payda=[1 18 107 210]; 1 ]
>> sys=tf(pay,payda) ol
Sys = s
8s+24 T 047
=]
------------------------- ﬁ 0.2
S/\3 + 18 S/\2 + 107 5 o 210 % 1 JERRIERRREE e e T TP
>
Continuous-time transfer function. g -
=
>> pzmap(sys) £
06
087
- L | ! , . .
-7 ] -5 - 3 5 y 0

Real Axis (seconds™)

Yukaridaki karmasik sayi diizleminde tiim kutuplar (x) negatif yari diizlemde oldugundan

sistem kararhdir.
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